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Introduction
This is the second special issue of Applied and Computational Harmonic Analysis on
wavelet applications in engineering, which complements the first issue published in May
(Vol. 10, No. 3). Over the past two decades, wavelets have become a hot research topic in
harmonic analysis. Today, wavelets are used as a powerful analytic tool for many scientific
problems. They are also used as a practical tool for many engineering applications, thanks
to fast computational algorithms developed in the past few years.
Thus, when Charles Chui asked us to put together a special issue, we were excited by
the possibilities. We invited many colleagues to submit paper proposals, focusing primarily
on digital multimedia, an area of particular interest to many researchers. The response was
overwhelming. With so many outstanding proposals, we were glad the editors of ACHA
have allowed us this second issue. Still, there were many meritorious papers we were un-
able to include.
This issue begins with a paper by Berkner, Gormish, and Schwartz, which presents a
framework for multiscale enhancement of images based on Besov spaces. Among other
applications, the technique can significantly improve the clarity of scanned documents
containing both pictures and text.
Estimating the visual motion of objects in an image sequence is an important problem
in computer vision and video signal processing and compression. The paper by Bernard
presents a wavelet-based approach to optical flow computation that leads to a fast and
robust algorithm for motion analysis.
A classical problem in seismology is that of finding singularities in seismic signals,
since they are indicative of changes in reflectivity, which carry information on the
earth’s structure. The paper by Herrmann uses a monoscale analysis technique, based on
fractional-order wavelets, and shows its usefulness in analysis of signals such as well data
and seismic images.
The next paper, by Wainwright, Simoncelli, and Willsky, introduces a new class of
multiscale non-Gaussian stochastic processes that can be used to model natural images.
Those new models help explain, for example, both the approximate decorrelation and the
non-Gaussian dependencies of wavelet coefficients of natural images.
Traffic patterns of packet communication networks, such as the Internet, exhibit self-
similarities that call for multiscale modeling tools. The final paper in this issue, by Lam and
Wornell, uses multiscale techniques and fractal point process models to develop methods
not only for computing performance metrics of packet communication networks, but also
for developing optimal controllers for such metrics.
We reiterate our sincere thanks to the authors not only for their excellent contributions,
but also for helping us in reviewing and improving the papers. We hope you will enjoy
reading these two special issues at least as much as we enjoyed putting them together.
Henrique Malvar
Geoff Davis
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